Introduction {#Sec1}
============

Over the past decade, selective laser trabeculoplasty (SLT) has become an established and popular therapeutic option worldwide for lowering intraocular pressure (IOP) in patients with ocular hypertension or open-angle glaucoma \[[@CR1]--[@CR4]\]. Since the introduction of this novel laser procedure by Latina and Park \[[@CR5]\] more than 2 decades ago, there have been considerable research efforts to elucidate its mechanism of action, optimal treatment settings, overall efficacy, and repeatability success. Nonetheless, the precise role and clinical usefulness of SLT in the treatment algorithm of ocular hypertension or the various forms of glaucoma remain unclear.

Exfoliative glaucoma (XFG) is the most common form of secondary open-angle glaucoma worldwide \[[@CR6]--[@CR8]\]. In XFG, the worse 24-h IOP characteristics and a substantial long-term IOP variation result in a considerably worse prognosis than that of primary open-angle glaucoma (POAG) \[[@CR7], [@CR9]--[@CR11]\]. Moreover, XFG may exhibit augmented optic nerve vulnerability to elevated pressure, thereby exacerbating the rate of optic nerve damage and visual loss \[[@CR12]\]. Consequently, progression in XFG without therapy is three times faster than that seen in untreated POAG \[[@CR11]\]. When therapy commences, visual stability in XFG requires a low mean target IOP (17 mmHg or below) \[[@CR13]\]. Since severe functional damage at presentation is common in XFG, it is generally challenging to obtain the desired target IOP in XFG with topical monotherapies \[[@CR7]\]. Thus, combined medical therapy is often necessary in the treatment algorithm of XFG, and the clinician often faces the need for additional therapy options within the course of XFG management \[[@CR7], [@CR8], [@CR14]\].

Successful medical therapy balances good efficacy, tolerability, and adherence \[[@CR15]\]. Sadly, medical therapy success in glaucoma diminishes as we move from initial monotherapies to combined therapies \[[@CR14]\]. In the study by Barnebey and Robin \[[@CR16]\] who monitored adherence electronically over a period of 12 months, the adherence rate documented was consistently greater with fixed combination therapy (60%) than with unfixed combined therapy (43%). At the same time, electronic monitoring of adherence to combined therapy demonstrated a rate substantially below the ideal. Consequently, the insufficient long-term success with current combined medical therapy is due to the fact that it is more difficult to attain the combination of good efficacy, tolerability, and adherence with multiple therapies \[[@CR14]\]. By reducing adherence, ocular surface health, and tolerability, combined regimens undermine the overall success of medical therapy \[[@CR15]\]. The difficulty in controlling IOP medically in XFG explains the higher probability for filtration surgery in many XFG patients \[[@CR7], [@CR12]\].

To achieve greater success in long-term glaucoma care, it is essential to reduce the burden of chronic combined medical therapy (i.e., fewer drops) and diversify care by employing alternative therapy options, SLT, or minimally invasive glaucoma surgery (MIGS). This also implies that we should consider laser and specifically SLT not as a last resort, when medical therapy has failed, but as a second or third step in our management algorithm and repeat it if necessary \[[@CR17]--[@CR20]\]. Indeed, SLT may assist in delaying or even avoiding filtration surgery, which could be important for some patients \[[@CR4], [@CR21]--[@CR23]\].

Importantly, emerging evidence suggests that SLT may obtain greater IOP reduction and possibly greater success in XFG \[[@CR24]--[@CR26]\]. As later discussed in detail, SLT may be particularly suitable for patients with XFG, as this technique depends on the absorption of laser energy by pigmented tissue of the trabecular meshwork. It is well established that XFG patients manifest a heavily pigmented meshwork and pigment accumulation constitutes a key mechanism for IOP elevation in XFG \[[@CR5], [@CR6], [@CR27]\]. To date, obstruction of the trabecular meshwork by pigment and exfoliation material is considered the most likely cause of elevated IOP in XFG \[[@CR6], [@CR8]\].

This review article provides a brief overview of this novel treatment modality. We discuss the postulated mechanisms of action, practical aspects of SLT therapy, and clinical usefulness of SLT in XFG and examine selected peer-reviewed literature pertaining to the efficacy and safety of SLT in patients with XFG. This article is based on previously conducted studies and does not contain any studies with human participants or animals performed by any of the authors.

Mechanism of Action {#Sec2}
===================

Even today the precise mechanism through which SLT exerts its IOP-lowering effect remains elusive. Experimental evidence has suggested that SLT induces a number of biologic rather than mechanical effects that ultimately increase trabecular meshwork outflow facility \[[@CR28]\]. These biologic effects involve cytokine secretion, matrix metalloproteinase induction, macrophage recruitment, increased cell division, and repopulation of burn sites \[[@CR28]--[@CR31]\].

Holló \[[@CR29]\] compared the morphologic effects induced by argon laser trabeculoplasty (ALT) in one eye and SLT in the fellow eye of patients with bilateral failed trabeculoplasty. Transmission electron microscopy was used for the examination of six trabecular meshwork tissue blocks removed during trabeculectomy performed 3 months after laser therapy. In eyes treated with ALT, extensive histologic damage of the uveoscleral meshwork was evident at the areas of the laser spots. Although the untreated areas were characterised by intact collagen fibers, a superficial monolayer of activated, migrating endothelial cells with several microprocesses was observed in these non-lasered locations. In those eyes treated with SLT, the trabecular beams and the structure of the uveoscleral meshwork had completely disappeared at the locations of the laser spots \[[@CR29]\]. Additionally, in regions adjacent to the lasered areas, localized shrinkage, fine scarring, phagocytosis of pigment granules, and deformed trabecular endothelial cells were observed at the transition between the uveoscleral and corneoscleral meshwork. However, no heat-damaged collagen, juxtacanalicular tissue alterations, or endothelial membrane could be seen. This could be clinically relevant as the expanding superficial endothelial layer that covers the trabecular meshwork has been considered a cause of outflow reduction and treatment failure \[[@CR30]\]. In a more recent ex vivo study, SooHoo et al. \[[@CR31]\] employed corneoscleral tissue samples from human cadaver eyes without glaucoma to determine the morphologic changes induced by ALT and SLT. The authors used light microscopy and transmission and scanning electron microscopy to examine the tissue sections after spots of different energy levels were delivered with ALT and SLT. Following SLT, light microscopy revealed intact trabecular beams similar to the ones observed in untreated tissue, whereas transmission electron microscopy showed disrupted trabecular meshwork cells with extracellular pigment granules. Scanning electron microscopy of sections treated with high-energy SLT (2.0 mJ) showed tissue destruction with scrolling of trabecular beams at the edges of the laser spots. On the other hand, sections treated with ALT showed significant tissue disruption and loss of trabecular architecture on light microscopy, loss of cell integrity and dispersion of pigment granules on transmission electron microscopy, and tissue destruction with crater formation on scanning electron microscopy \[[@CR31]\]. Overall, the promise of SLT in reducing injury to the trabecular meshwork in patients with glaucoma (and especially XFG) is a key theoretical and experimental advantage but remains to be proven clinically.

Practical Aspects of SLT Therapy {#Sec3}
================================

Typically, SLT is performed with approximately 50 applications over 180° or, increasingly, 100 applications over 360° of the trabecular meshwork. As spot size (400 μm) and duration (3 ns) are fixed, the surgeon only needs to titrate laser energy to a level when microbubbles become evident or to the energy level immediately below the threshold that produces microbubbles \[[@CR21], [@CR22]\]. The energy level is initially set at approximately 0.8 mJ and modified depending on the tissue reaction in the range between 0.3 and 1.7 mJ. As SLT energy is preferentially absorbed by melanin pigment, increased trabecular pigmentation has been found to enhance the efficacy of SLT \[[@CR27], [@CR32]\]. Therefore, lower energy settings are advised in highly pigmented angles. It is possible to see a paradoxical IOP increase after SLT with standard energy levels in eyes with pigmentary glaucoma and XFG \[[@CR33]\].

Some evidence suggested that there was no significant efficacy difference if one treats 180° as opposed to 360° of the trabecular meshwork in open-angle glaucoma patients \[[@CR34], [@CR35]\]. In contrast, a study by Shibata et al. \[[@CR36]\] established that SLT over 360° achieves lower pressures than 180°. Similarly, another study determined that SLT over 360° of the trabecular meshwork was more likely to achieve lower pressure and reduced inter-visit IOP variation in patients with POAG or ocular hypertension \[[@CR37]\]. Sadly, no study to date has addressed this issue specifically in patients with XFG. Although traditionally 360° or 180° of the trabecular meshwork are treated, SLT therapy limited to only 90° of the meshwork has also been attempted \[[@CR32]\]. The authors of this prospective study conducted on open-angle glaucoma patients (of whom approximately 50% had XFG) reported that SLT was just as effective with 25 laser spots over 90° as 50 laser spots applied over 180° of the trabecular meshwork \[[@CR32]\]. This albeit limited evidence may imply that in XFG the heavily pigmented meshwork could justify "less SLT therapy" with reduced levels of energy, and the area of laser treatment may prove just as effective with fewer side effects (i.e., postoperative pressure spikes).

Although an individual patient's response to SLT is difficult to predict, the ocular hypotensive effect is generally proportionate to the level of pre-laser baseline IOP \[[@CR38], [@CR39]\]. In addition, the patient's response to SLT in one eye serves as a reasonably accurate predictor of the response that could be anticipated in the fellow eye \[[@CR40]\].

One of the proposed advantages of SLT is its repeatability in eyes that have previously undergone ALT \[[@CR41]\] or SLT \[[@CR17]--[@CR20], [@CR42]\]. A prospective randomized trial examined the effect of treatment location on repeat SLT in eyes with XFG or POAG in which previous SLT had not achieved an IOP reduction \> 20% \[[@CR42]\]. Eyes with previous treatment of the inferior half of the trabecular meshwork were randomized to retreatment over the previously treated (i.e., inferior) part or over the untreated (i.e., superior) area of the trabecular meshwork \[[@CR42]\]. Importantly, this study demonstrated that both SLT options were effective and, consequently, the IOP was significantly reduced in both groups. Moreover, there was no significant difference in efficacy between the two laser groups.

In a meta-analysis, Wang et al. \[[@CR43]\] demonstrated that glaucoma patients who have undergone 360° of previous laser still benefit from SLT, manifesting IOP decreases similar to those of patients who were naïve to prior laser therapy. In addition, this meta-analysis showed that SLT did not differ from ALT with respect to other important clinical outcomes, such as the number of IOP-lowering medications and the success rate. In another study, Damji et al. \[[@CR44]\] highlighted that patients with previous failed ALT or SLT had a better outcome when treated with SLT than with ALT. However, whether SLT has better long-term efficacy than ALT in repeat laser trabeculoplasty treatments remains unclear.

Thus, it appears that re-treatment with SLT is a valuable clinical option with clinically meaningful and predictable effectiveness when performed in previously treated patients. How many times SLT can or should be repeated remains unknown. In XFG specifically, SLT re-treatment could be a particularly valuable option as there is on-going accumulation of pigment upon and within the trabecular meshwork \[[@CR6]\]. More evidence is needed in the future to elucidate when and how SLT re-treatment should be selected in XFG patients.

Following SLT therapy, glaucoma medications are usually continued since in most patients SLT is selected to further reduce the target IOP. Over time, however, when SLT is successful, the daily burden of medical therapy can be diminished with fewer medications used and therefore reduced administration of drops. There is as yet limited published evidence on the overall success of SLT in simplifying or reducing combined therapy regimens. The success of SLT regarding enhancement of patients\' overall quality of life, convenience, real-life adherence, tolerability, and therapy outcome remains to be elucidated. Future studies should pay attention to clinical endpoints other than only IOP reduction. Optimizing these endpoints would be of greater value in XFG patients since they are generally older and often require more medications to control IOP because of worse 24-h IOP characteristics \[[@CR7]--[@CR10]\].

To date, there is no consensus on the necessity of antiinflammatory medications in the immediate post-laser period. Some surgeons prescribe a topical steroid for a few days to diminish inflammation and improve comfort. Others do not, based on the notion that the mild inflammatory reaction induced by SLT may be desirable because it facilitates tissue biomechanical effects that increase trabecular function. A randomized double-masked, placebo-controlled trial evaluated patients treated with topical prednisolone, ketorolac, or placebo q.i.d. for 5 days following SLT \[[@CR45]\]. No significant differences in anterior chamber inflammation scores were noted among the treatment groups in the immediate postoperative period. Moreover, the authors did not observe significant differences in the IOP-lowering effect for up to 1 year after SLT treatment.

Postoperatively, IOP spikes (and even prolonged IOP elevation that eventually necessitated surgical intervention) have occasionally been reported after SLT. In a short series of four patients, IOP elevations that lasted between 4 days and 3 months were described following SLT treatment in eyes with heavy angle pigmentation \[[@CR33]\]. Two of these patients had previously undergone ALT and another had sustained previous ocular trauma. In this small case series, trabeculectomy was eventually required for three of these SLT-treated patients. Consequently, lower power settings and close postoperative follow-up are warranted in patients with heavily pigmented angles. Another short series recently described five cases of XFG that eventually required trabeculectomy because of recalcitrant IOP elevation after SLT \[[@CR46]\]. Interestingly, all five patients exhibited diffuse corneal edema, which in some cases persisted despite the normalization of the IOP. Two of the patients suffered severe endothelial damage and eventually required corneal transplantation. The pathomechanism of corneal edema in these cases was unclear; it may have been caused by high IOP, but it should be noted that to date the potential effect of SLT on corneal endothelial health (if any) has not been adequately determined \[[@CR47]\].

Another matter of debate has been the possible influence of chronic prostaglandin therapy on the subsequent efficacy of SLT. Some investigators \[[@CR48]--[@CR50]\] observed no relationship between SLT outcome and previous prostaglandin use, but in at least one report the concomitant use of prostaglandins was associated with greater IOP reduction in the 1st month following SLT \[[@CR51]\]. These are all interesting clues that will be useful leads for future research specifically in patients with XFS/XFG.

A recent study \[[@CR52]\] suggested that the use of a gonioscopy lens may not be necessary for the application of SLT energy at the trabecular meshwork, and trans-scleral treatment using the exact laser parameters as in conventional procedures is equally effective. Nevertheless, as this preliminary study only included a small number of treated subjects (trans-scleral group: *n* = 14; gonioscopy lens group: *n* = 14), confirmation of these findings in larger studies is mandatory before this method can be applied in daily practice.

Efficacy of SLT in Eyes with XFG {#Sec4}
================================

SLT as Primary Therapy {#Sec5}
----------------------

Unfortunately, to date, there has not been a primary SLT study specifically in XFG. In a prospective trial, Melamed et al. \[[@CR24]\] investigated the efficacy of SLT as a primary therapy in 45 eyes of 31 patients with newly diagnosed open-angle glaucoma or ocular hypertension. This study included 29 cases with POAG and 5 with XFG. All patients had 180° of their trabecular meshwork treated with SLT. After a mean follow-up time of 11 months, the mean pre-laser IOP of the treated cohort (25.5 ± 2.5 mmHg) was significantly reduced by primary SLT to 17.9 ± 2.8 mmHg (30% reduction; *P* \< 0.001). It is worth noting that in the smaller XFG cohort the mean IOP reduction was noticeably greater (from 28.6 ± 3.2 to 16.8 ± 0.8 mmHg; 41% reduction; *P* = 0.001) than that seen in the POAG group (from 25.5 ± 2.0 to 18.5 ± 2.8 mmHg; 27% reduction; *P* \< 0.001).

Subsequently, the efficacy of primary SLT was investigated in a prospective trial that included 18 cases with XFG and 19 cases with POAG \[[@CR2]\]. These authors also treated 180° of the trabecular meshwork in all their patients. Failure was defined as the need for medical, surgical, or further laser treatment or the return of treated IOP within 3 mmHg of the baseline pressure. The mean pre-laser IOPs in the XFG and POAG patients were 25.5 ± 3.4 and 23.2 ± 3.0 mmHg, respectively. After 30--42 months of follow-up, XFG patients who were not considered failures had a mean IOP of 18.3 ± 4.7 mmHg (mean IOP reduction: 5.3 mmHg), whereas patients with POAG who were not considered failures exhibited a mean IOP of 17.6 ± 2.8 mmHg (mean IOP reduction: 5.7 mmHg). The cumulative probability of success was similar for the XFG and POAG groups at 74% and 77%, respectively, at the end of follow-up. Although no major adverse events were noted, temporary IOP spikes \> 5 mmHg occurred in 28% of XFG patients and 21% of POAG patients, and one patient with XFG (5.5%) exhibited an IOP spike \> 10 mmHg.

Therefore, these two small studies did not agree on the relative efficacy of primary SLT in POAG compared with XFG. The inconsistency in these two investigations may be due to design differences and methodologic weaknesses. The study by Melamed et al. \[[@CR24]\] included only five cases with XFG. In the study by Shazly et al. \[[@CR2]\], the authors reported IOP results at the end of the follow-up period only for eyes that were not considered "failures," but not for the whole treatment group. It is also noteworthy that in this study the untreated baseline IOP of the XFG group was rather low (25.5 ± 3.4 mmHg), which is not typical of other XFG groups or other published reports \[[@CR9], [@CR24]\]. More evidence from controlled, adequately powered studies is needed to adequately describe the efficacy of primary SLT in XFG.

To date, several aspects of primary SLT therapy remain poorly defined. For example, the optimal level of energy, or the potential added value of 360° treatment, has not been determined. Furthermore, the 24-h efficacy of primary SLT in XFG versus untreated baseline, or compared with other commonly used therapeutic options, remains to be elucidated \[[@CR23]\]. Of particular interest may be the impact of SLT on the 24-h IOP parameters in patients with XFG. The quality of 24-h IOP control with SLT versus medical or surgical treatment may reflect the future probability of progression in eyes with XFG \[[@CR7], [@CR9], [@CR13], [@CR53]\]. Finally, since in XFG there is continuous accumulation of pigment at the trabecular meshwork, it may be critical to determine the optimal timing and likely efficacy of future SLT re-treatments.

SLT as Adjunct Therapy {#Sec6}
----------------------

To date, SLT has been extensively investigated as adjunct therapy to patients insufficiently controlled on medical therapy. In a small prospective trial that included ten XFG and ten POAG patients, Gracner \[[@CR54]\] investigated the efficacy of 180° SLT therapy. All participants were uncontrolled with maximum medical therapy. The mean pretreatment IOP was not statistically different for the two groups (23.6 vs. 22.8 mmHg for the XFG and the POAG groups, respectively). The mean follow-up was 12.0 months for the XFG group and 13.5 months for the POAG group. The authors observed that the degree of IOP lowering up to the final visit at 18 months was smaller for the XFG group at all time points, but this difference became statistically significant at the 12-month visit (22.0% vs. 30.6%; *P* \< 0.05). These results should be interpreted with caution, however, because this small study was beset by high attrition (12-month visit: only five XFG cases and eight POAG cases; 18-month visit: only four XFG cases vs. four POAG cases). These results contrast evidence from a subsequent study, which compared 17 POAG/NTG patients with 11 XFG patients. All subjects were poorly controlled on medical therapy and were followed up for 2 years \[[@CR25]\]. These authors documented that at the end of the follow-up period, XFG patients achieved a significantly greater 28.2% IOP reduction from baseline (from a mean IOP of 18.8 mmHg) with a mean 1.88 topical medications compared with 15.2% reduction from the pre-laser value (17.1 mmHg) with a mean 1.27 topical medications for patients with POAG or NTG.

Subsequently, Goldenfeld et al. \[[@CR55]\] investigated the efficacy and safety of SLT as an adjunct therapy option specifically in XFG patients. This 12-month trial included 57 eyes of 57 patients uncontrolled on maximal medical therapy. Patients were treated over 180° of the trabecular meshwork. Following SLT, the mean IOP decreased from 26.01 ± 2.5 to 17.8 ± 2.8 mmHg (31.5% reduction; *P* \< 0.001), whereas the mean number of medications necessary for IOP control was reduced from 2.8 to 2.3 at 12 months. At the end of the follow-up period, 90% of XFG patients had a mean IOP lower than 21 mmHg and 66% of XFG patients achieved a mean IOP lower than 18 mmHg with or without medication. Five eyes (8.8%) required trabeculectomy and were therefore considered failures. Two eyes (3.5%) with heavy trabecular pigmentation had an IOP spike ≥ 5 mmHg within 1 h following SLT. In both cases, the IOP spikes resolved with medical therapy within 2 days.

In a prospective comparative trial \[[@CR56]\], Ayala and Chen investigated the efficacy of 90° adjunct SLT treatment in patients with XFG (*n* = 30) compared with POAG (*n* = 30). The authors also determined the inflammation induced by the treatment using a flare meter. Forty-five patients were treated with SLT for the first time, eight were treated for the second time, and seven were treated for the third time. All patients continued their pre-laser antiglaucoma medication and did not receive any antiinflammatory or IOP-lowering treatment after the procedure. The mean pre-laser IOP for the XFG group was 24.8 ± 0.0 mmHg with a mean 2.04 medications, whereas the mean pre-laser IOP for the POAG group was 23.5 ± 4.6 mmHg with a mean 1.78 medications (all *P* \> 0.05). After 1 month, the IOP reduction in the XFG and the POAG groups was 6.19 and 6.87 mmHg, respectively (*P* = 0.27), and there was no significant difference in anterior chamber flare (*P* = 0.36). The authors noted that because the participants of this study had advanced glaucoma (mean defect for XFG and POAG groups: − 16.1 vs. − 18.1 dB, respectively; *P* \> 0.05), their results may not be applicable to patients with less severe damage.

The efficacy of SLT as adjunct treatment was investigated in a prospective study that enrolled 136 Iranian patients with open-angle glaucoma poorly controlled with maximal medical treatment \[[@CR49]\]. The sample included eyes with POAG (*n* = 91), XFG (*n* = 22) and pigmentary glaucoma (*n* = 23). In this study, 360° of the trabecular meshwork was lasered, and the patients received fluorometholone 0.1% b.i.d. for 3 days postoperatively. The mean follow-up was 16.6 ± 4.3 months. Success was defined as IOP reduction \> 20% or discontinuation of at least one antiglaucoma medication due to lower IOP levels as a result of treatment. The mean preoperative IOP for the groups with POAG, XFG, and pigmentary glaucoma was 21.9 ± 3.3, 22.3 ± 3.9, and 22.1 ± 4.9 mmHg, respectively (*P* = 0.9). At the last visit, the mean IOP in the groups with POAG, XFG, and pigmentary glaucoma was 18.3 ± 3.8, 18.3 ± 2.9, and 18.7 ± 4.3 mmHg, respectively. In each group, the post-laser IOP values were significantly lower than the respective pre-laser values (all *P* \< 0.001). The mean percentage IOP reduction for the POAG, XFG, and pigmentary glaucoma groups was similar (16.7%, 16.6%, and 14.5%, respectively; *P* = 0.696). The reduction in the number of medications was also not different among the groups (*P* = 0.644). There was no statistically significant difference in the proportion of patients satisfying the criterion of success in the three groups (*P* = 0.597). However, during follow-up, the need for repeat SLT or trabeculectomy was significantly different between glaucoma subgroups: 16.5% in eyes with POAG, 13.6% in eyes with XFG, and 26.1% in eyes with pigmentary glaucoma (*P* \< 0.001). IOP spikes \> 6 mmHg were seen in six eyes (5 of which had pigmentary glaucoma).

In a retrospective case series, Kara et al. \[[@CR26]\] compared the efficacy of adjunct SLT in poorly controlled patients with POAG or XFG. The authors included 48 eyes of 48 POAG patients and 37 eyes of 37 XFG patients who received 180° treatment and were followed for at least 12 months. Postoperatively, all patients received one drop of brimonidine 0.2% immediately after the laser treatment and fluorometholone drops q.i.d for 1 week. The mean pretreatment IOP in the POAG and XFG groups was 22.7 ± 2.1 and 22.4 ± 2.9 mmHg, respectively (*P* = 0.66), and the mean number of medications was 1.9 ± 1.0 and 2.1 ± 1.1, respectively (*P* = 0.23). After 12 months of follow-up, SLT significantly reduced the IOP from baseline for both glaucomas (in POAG to 18.2 ± 1.7 and in XFG to 16.3 ± 3.5 mmHg; *P* \< 0.001 for both comparisons). However, when the two glaucoma groups were directly compared, IOP lowering was significantly greater in XFG (− 6.1 ± 3.6 vs. − 4.4 ± 2.1 mmHg; *P* = 0.002). In addition, at the end of follow-up, XFG patients were using significantly fewer antiglaucoma medications compared with POAG patients (2.0 ± 1.02 vs. 2.4 ± 1.30; *P* = 0.036). These authors concluded that SLT was significantly more efficacious in XFG than POAG. Adverse events were statistically similar in both groups: IOP spikes \> 5 mmHg (POAG: 14.5%, XFG: 27%; *P* = 0.17), iritis (POAG: 10.4%, XFG: 24.3%; *P* = 0.13), and ocular discomfort (POAG: 33.3%, XFG: 27%; *P* = 0.63).

A 6-month, multicenter, randomized trial evaluated the efficacy of SLT versus ALT in 76 eyes of 60 patients with exfoliation \[[@CR57]\]. All participants were poorly controlled on maximal medical treatment according to the physician's judgment and had at least one recorded IOP reading \> 24 mmHg. Previous laser trabeculoplasty was an exclusion criterion. Treatment was performed over 180° of the trabecular meshwork with SLT in 45 eyes and ALT in 31 eyes. A topical non-steroidal antiinflammatory medication was administered postoperatively for 5 days. The baseline IOPs for the SLT and ALT groups were 23.1 and 25.2 mmHg, respectively (*P* = 0.03). After 6 months (*n* = 63), the reduction from baseline was 6.9 and 7.0 mmHg for the SLT and ALT groups, respectively (*P* = 0.56), and the same proportion of patients (73%) in both groups had achieved at least 20% IOP reduction from baseline. Although the authors do not report the mean number of IOP-lowering medications used before or after laser therapy, they mention that the change from baseline was similar for the SLT and ALT groups (*P* = 0.59) after 6 months.

In a retrospective study, Lindegger et al. \[[@CR58]\] compared the long-term efficacy of 360° SLT as adjunct therapy in eyes with XFG (*n* = 94) versus a control group with POAG or ocular hypertension (*n* = 250). The analysis included eyes that were followed up at 3-month intervals after the 3rd post-laser month for a maximum of 60 months. The baseline IOP was significantly higher in the XFG group (21.9 vs. 19.6 mmHg; *P* \< 0.01). There was no statistically significant difference in IOP reduction between the two groups, with the exception of the 12-month time point (XFG: 4.83 mmHg; control group: 2.68 mmHg; *P* = 0.01).

In a recent prospective study, Miraftabi et al. \[[@CR59]\] compared the efficacy of adjunct SLT in 20 cases with XFG versus 28 cases with POAG. The baseline IOP was 25.7 and 22.9 mmHg in the XFG and POAG groups, respectively (*P* = 0.025). After a single session of 360° SLT treatment, the IOP of the XFG decreased to 17.9 and 21 mmHg at the 6- and 12-month visit, respectively (*P* \< 0.001 and *P* = 0.47, respectively). In the POAG group, the IOP decreased to 18.4 and 18.0 mmHg at the 6- and 12-month visit, respectively (*P* \< 0.001 and *P* = 0.02, respectively). Success (defined as IOP reduction ≥ 20% from baseline without additional medication) at the 6-month visit was achieved in a higher proportion of XFG patients (94.1% in XFG vs. 75% in POAG, *P* = 0.08), but at the 12-month visit there was no difference between the two glaucomas (25% in XFG vs. 29.1% in POAG, *P* = 0.9).

There is some evidence to suggest that besides mean IOP, 24-h IOP characteristics such as peak pressure and fluctuation may be important predictors of glaucoma progression \[[@CR13], [@CR53], [@CR60], [@CR61]\]. This may be particularly relevant in eyes with XFG because of the worse IOP characteristics in this glaucoma \[[@CR7], [@CR9]\]. Unfortunately, the efficacy of SLT in reducing diurnal or 24-h peak IOP and fluctuation specifically in eyes with exfoliation has not been reported to date in peer-reviewed publications. However, in eyes with ocular hypertension (*n* = 87) or open-angle glaucoma (*n* = 82, of which 76 were POAG) \[[@CR62]\], SLT was effective in reducing diurnal (8 a.m.--6 p.m.) IOP fluctuation, but this reduction of IOP fluctuation was smaller than the one obtained with latanoprost (41% for SLT vs. 64% for latanoprost). Further, it is worth noting that in a 24-h study that included 26 POAG cases, Kóthy et al. \[[@CR63]\] found that SLT significantly lowered the amplitude of 24-h fluctuation despite the fact that none of the eyes achieved mean IOP reduction \> 20%.

Future 24-h studies are needed to determine how the 24-h efficacy of SLT in eyes with XFS or XFG compares with that of other treatments and in patients with POAG \[[@CR23], [@CR64]\] especially over the long term \[[@CR65]\]. Determining the long-term 24-h efficacy with primary or adjunct SLT is of clinical importance when considering the possibility that SLT may provide a more favorable IOP response in eyes with XFG compared with POAG \[[@CR2], [@CR58], [@CR59]\].

Conclusion {#Sec7}
==========

By virtue of its favorable safety profile and potential for repeatability, SLT offers an attractive therapeutic choice in eyes with XFG or with XFS and ocular hypertension. To date, it remains unclear whether the theoretical advantages of SLT in XFG can be translated into actual clinical benefits. Thus, the optimal role of this laser procedure in the treatment algorithm of XFG remains to be determined. A few published clinical trials have compared the efficacy and safety of SLT in XFG versus POAG. These studies, however, had small sample sizes and returned inconclusive results. More controlled evidence is necessary to determine whether SLT is more successful in XFG and how its therapy parameters should be modified to optimize long-term outcome in XFG. In view of the biologic processes underlying its mode of action, selecting SLT at an earlier stage of the disorder would offer the best prospects for effective IOP control and better long-term therapy outcome.
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